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ABSTRACT : PURPOSE: To provide an automatic tool replacing device which is an independent device 

outside a machine tool, and can replacing tools automatically depending on a specific 
program. 

CONSTITUTION: A tool conveyer device 10 of this automatic tool replacing device 
consists of a six axes joint robot 12 and a tool replacing hand 16 installed to the wrist 14 of 
the robot 12. The tool replacing hand 16 has grippers 18 to grip a tool T, and hexagonal 
wrenches 20 to drive the clamp operation means of a tool clamp device. The grippers 18 
are fixed at the opposite positions on a base 24 respectively through leaf springs to absorb 
the relative displacement in the axial direction between the grippers 18 and the hexagonal 
wrenches 20. The hexagonal wrenches 20 are connected rotatSble at the opposite 
positions on an air rotary actuator 36 respectively through couplings 34. The hexagonal 
wrenches 20 and the air rotary actuator 36 are moved linearly in the extending direction of 
the grippers 18. 
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[M j£] Ctf>0 3ftXR£»KB0XjUB2l£& 1 0 

a, 6«nmffiD#^ h i 2 1, --oaRy hi mni- 
4i:«**n*xj*»«iA>H 1.6 x£x 
»a>hi xjaTfttas-rs^Uy/ii at* x 

^20 t££(rt*. *U y/1 1 8tt; y.A 1 8 t 
AftU>^2 0 t^"WOW18^^©«»*ttft.iR«'r 

*flU>*2 0tt> *y^U>^34ftjfhLtX 
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immxmwi •- 

«t 0 naie* ? y-fmz&mt®. trnmrn torn:® 

tBiST *X JMRSSiB t *m V lZX<mU<D S ttXA 
ttSlUMtBttBtt. • 

t. fflEiA^^gBosftaKoxsoHstBLtf 

»». 36WlCKX^i'5>ygffit698SXfl:»'aS8t© 
|J.ir©XAOJ8^SgKi^fT5Jt6/iPiH-y h&S. 
Afll b Z t i: -T *Xtfs«tt© BAXKStt* 

[0 0 0 1] 

SM*«Bl::*HT. XA«a««&*««BftL/T, X£ 
[000 2] 

«0XA«»WlcBB«SnTXft&»SBStt^»iht : $. 
XA£5>:/&iK^ X^««^S©XA»»«BtXfl 
^5>^fit^raTX^^»ar^X^^gffi<!: 

It ST *X A 0tt2£ft ft tX* * 7 > 7«B© *y>7 
»ft £ *0f £WFca&fc § »*ff ^ -er-s 

xft®to<ox%em mzmit>tizx&9 ? >?%n 

\Z> -Kte, xa*»Kaft^»ih-f^fc«>©0f5£«iff 



xa*^ssi:ifi*^ffl$*ra»xa3?ft*ffor^ 

Ufc*toTi.±fP^ffltCXR^9>V«B0^9 

f «»ft DTXIW 9 >:/W^JLA©»R*fl o . 
[0 0 0 3]-C9J;53ac*»»ff&IWitU&X*^^ 

(COROMANT CAPTO) y^fACiJ 

^Tfffl^nrv^o 2i(D->xxAir^tt*x^7> 

£-9>7ttB4 2H XfrW*(DXft«l*«fc:il)gE« 
2n*g£4 4 *<|gA, S^4 4<D±mz\t. X&T 
(0 3 (a) #ID/OmplinMAKtC«KSnA:« 
«0ffiT 1 tBCTftMBNM 6 fcfil**. £#0395 

4 611 «^4 4©±IB*6«ifi[A-rtJ'MHIga:Sn, x& 
T<0ffi«OffiT 1 0^ffitCf6«flJtB^«^^E4 8 & 

*rr*. x*ToMfl«5titt(»**ia^i!3aa:*nfc 

#7T2*#U ^7f 2(^)rtJi9WrjST3*t^.$n 
5. X^^9>^gfi4 2(DX»D3854 6irtt, XST 
20 0*»ia«Tl©#7T2rt»WO»T3IC«d(ItBa: 

E©$n^. ^tL6*ft©?r»*9>^««5 2tt, .56 
*»€X»TOWia»T 1 ©#7T 2W^*B*« 
*fP«|D y H 5 4 OtS&ffi. 5 4 -a ©WHfcEBSft, ffi^ 
«5 5tC<k^T^jB5 0©fe#«©*«fe:T3fc»IHI«4 

7 5 2 XffttdOllilXfPKiP* CX*TftBff 

«ffififcS«T*fflftffiBt±»Sf«l*KXftT$»lft 

5 2 <7)rtl®<h^Sfrn y H 5 4 OffiSffi 5 4 a Oft 

mtz&texmzmtznm >ys*wmm*ti 

5>. " □ ? H 5 4H 3MI«9->^B«4- 2-<7)X}*Qa 
. ' «4 6 fcia«"tr»#4 4 ■teDD«a-hfc«#« 5 8« 

ir, tt«*f^^fflft AlffilcEB^n, . ^ft^ ^ 

5 2 &SSte.Ba:*ftffifi^©HT»ft^ 

. «»cr>tT»^5 >y«*f 5.2 <D^S(r^»f 5f^i 
5 4c &GVXtt&2tiZ. ifc^bt, Mny H 5 

fffta »y H 5 4 OffiSiSS 4 a 0»Si*tfcttLT^S 

X&Temmtht&T 1 <D#7T 2 ftHBOfT 3 

X*-T iCB^tX* (04 (b) # 

5 4©56«»Ox-/t®5 4 c iC<toT^^#L»^ 
^tt, ^S5 0^xaTCD»T3 tCffi^LTX^T&5! 
XflTO^tfb»T10^MtX^9>^B 
50 4 2 Ojfef*Da'04 6 0«^*^M4 iB ±&®#LTX& 
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H 5 4 (OmWltomt* ftW) 0 v K 5 4 fctttf&HiSXTS 

#ffl^sar* jta*L.s 4 d-wcff x^n^o* a 6 

0K«i:oT»Stt*. fl6*£'6-ffl& X&?y>?m 
64 2 4 4 <p®m* &,IHI»i/fc* A5«f?L 6 2 
EB^ttfcJKSSn, *A^a6 2<DBBD«6 2a 

* Affi 6 0 b £f£§&a y'H 5 4 0>©S5L 5 4 d 0±TF^ 
m^©fiHCB»*1i:4&; ffjUStt; ;:co*ftft6 0 • 
a^XftU>? (H***) «»XbT¥»re»fc#A i0 
6 0 &E)ftStti. -MlK *DfMBiD y H 5 4 £te*&#fnj 

[0 004). 

LT\ X&tf>ftftX&&fr 9 XftMIWBfcfHft 
Dy H®BMBB«1&&. c 0'OIBKH t^aoxft 
«a*B4:«W*^Dy9AlCft^T«»l;T; XA£ 
J»#B«Bff**T^fc. X^««WrfPftUy H<OH 

m*BBtre£s^««M^^im«sr«u . 

0*3ftWI»ff*«Bfcl;fcXJljr^>^BB*; X- 

fttmcD^sicKftLfcftqftDy ponwnni 

icKftBBfeKW-^ADfc^lOT**©^ *0±5-ft 

[0005] *&mt. zo-^tMrnAttrnt-t^it 30 

»fc«B, X**8*«U&t>OT.*"0/ 
X»*««lcxS^^>:y8B©^9>^«*l©B»« ■ 

TXft©a»Kift€S»*^jE«lc»JSFlB&*.3 ic> 
X** 7>^KB©B»«fitX*»a«fit &XfHB 
«<0^«ICffiAfca«lXfiX»SB*««rSv«!:fC* : 

[00 0 6] 

»c> x«*x(Ptt«a-»BiS'r*/t«e>-«: 
«cxffB«on«fcxA««BfituTEfiansp#' 

yhBBfc. XA©«a»fPtXA^->^ttfi©^9 

^«SlClHfflT^§a!l!iX^^©*»^t-^C0T . 
[0 0 0 7). Lfc*«oT, *»W^*«rr6XfWWi«) 

sftx&x&KStt, xftssKsabafrr ««m 

fc* Xf^««colHixfPii^»r^fi5^XA$®^ , r^0 .■: 

%mtx%&m\z%m&$x$k&mmzmm. so 



:**«?9>7fHHm£CJIBUT, XfMttDX* 

OX*»BBtJ**9>^*B.i:0«-CJ;**Ba'r 
-«XJliBB«IB&C'mbfe0libXJl%ilMBI£*V» 
T. JiCXMBKBtt. I^^fiSt^Uym 

cox*a*A>.H€«*u,^W3e©^ny7.A«cao 

TX*2fl!*A>--]«oyu yTB-fcBBBtfcBfltbT, 
■±EX*^.9'>^BB<0*»«-N«iX*OBSR«W 
Jfc tttflS±1BXA»9>^B'2:±i^Alt»l*&0 
WTOX*0BiS*W»BffWttftB#y>BBt , ft* 
Bl/&Ct*#Bfit-*t>o***-.. 
[0 0 0 8] • • ;; 

Wm x£$j£8H<o d* y :KBB1CBB-1/«:X*S 
81 A > F I* : Br« 7 a ^9 A teft^T-y JJ y :/» tB» 

■«t*fp»br; x»*'9>:/»Bfc#**xft®H* 

fttf ««**frT*/xj** 9>:/8B^«>X£tt»W 

.KB. b^y'MMaxM^yftft xfet»«tt«R 

Bttbfe(KBTX*^9^ySB'>Ja^«. SfcfcX 

? 9 >^B0jHM~4gB3tt* *C9tt&T> BKiSU 
l^oTIfl^ 9>?ISfi©*-9 >:/ftt&#RerB*rr 

**&*0»r£»flsfcBfrU *9>7VtttmkttB 
*6HSttH^iBS.'a:TXR€Bfi'r*. X^^9> 
■VKB*>6.QX**K*te'tt, XJt£&A>-Ptt. XA 
* y U y ^BfcB» bt\- 'BBttfcJ: ? TlltfXA* 9 
>7BB®*9>:/(»¥BMn*U £9>7fi8#£ 

[0 0 0 9] 

[KBff] KT, «#0ffiS#^bT, 

«B«|'K: J: « a»XAS«kStBOX«KBBBO«HI 
0, H 2 tt; 0 1 OXMBBBBICBB S n* A > H O 

ttSB^afflWBafiBfcoxft^ 9 >^sfi©«»»fffi 

«BBI&9jEB0; H4ttv ®3<DX&i??>7mm<0 
l(^B*IW-bfcXfW«iD*BBT?**. 

to o l oi. 0 v*&m::zti *»wo*««Jc«fc* 

i BxAsaftSfiwxakisKB i o hbb* « u 

■»D#yh 1 2 <h> DjKy.h l 2<0^Sfi8 l 4fefiS 
Sn*X»3tBA> Rl-.^£»6ft«. «BMtD<9 

h 1 2«, xfmtto^aicKB-snr. aarr*<fc^ 
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tO 0.1 1] Xfl£»A>hl 6tt, BJ2lcPffltC^-r 

7« t . ll&ifiOX A£ ? >7gB 4 2 Offl'D H .5 4 

££Mrr«. j"J*Al8Hu X*a»A>K16<0 
B<BfMBR£HLTB£fl 1 8 0* © 2 ffiB.iI*n*n 

E»sn, ««*a2 2e'*i/T«R2.4.±o»rtitt«te 

2*tf>ffi2 6<h, Ctl6.©»2.6.fl!>Wte§ia*^flBte56 
UT* ttttWR 2 8 t 8& 2 4}t .77>y 

3 0 eftLTatf? M2«)ff«fl 4^J|(g$ns. 
ftyjy/U8 £fi&2 4^HjK*r^-»0*tf*a2 2 

yu^/n 8&*av>*2 0*t«ryyAl 8tn# 
V h 1 20¥*&1 4 i©|BJOlll«*rtJ^O*»«ffi& 

(0 0 12) JSB2-4-0K 7\>> # 1 6 CDftMfflt-fcfc"*. 
77>^3 0 <&£*NM0WCfck -ftOtf.V yt\ 18 0 

2 6 2 o 

ft U > ^ 2 0 liv ^*f<D#y y A 1 8 CDS* LTW 

**WA,«ftr*2.fi[Bfc*n**tEB*ft, *y^U 

3 4 fiMTl7D-^.iJ7^faX-^ 3 6 ±<£ 

A4lft|(*R<r*^EC5IIBfcaj|9Sn*; XTP-^U7 
£*:iX-,* 3 6fct 5g««#3 8S*UTX7;'J-7 
-/^aX-^ 3 2©Bftn.y K 3 2 a'13tttt&ns.2: 
tt>IC. XTU-Tr^^aX-^ 2 <DP8fflT«tR'2 

4 ±ic»Banfc*^f -Him 4 oomn^By^AKO a 

i:te)&£.fL X7»J-77^3.X-^3 2 cof^S!jica: 
oT-M.fl)A»V^2 0 bKtzffy'vrt'l 8C!>jSffl* 

6^(Sn-^*^^U >^3 4 
tt. Kidi-r*XASf^B#JClAftU>^2 0«:Xfi^?> 
781*4 2 coffin A 6 0<D*a7t6 0 a^Jf XTZ fo 

tO 0 1 3] J:EOX*«»/\>-K 1 6 14, D#*/ hi 
2 <0«f^lCj:^T.M)£O«i*«^*tt*OXR^9>. 
7SK4 2 (B3'»B) \Z$tL#MLT* a£l/fc*fl 
(H***) €«ffll/fc*fP3llfcJ;SXftS!»fc 
ftfcoT> Dip 5; h 1 2fc**a»IftXft*»frT* : 
fcfcT**. XA^^>7gS4 2KO^Ttttt*1"« 

kw£H#**<, :@»x»x«8B£: Lxommizmm 

VTtt&ttlWTZ. XA^^>7Sffi4 2», S#4 4 
co±lffi*^lHlK:L^}tIHlfiB4 6 t«B*'&caRLfc* 
A$f«L6 2 4rt«TB«EB'r*i X& 



fc, XflX«A> H 1 6 09 U y A 1 8 
■«T 4 £*TT*. B«MST 4 tettj PMT 1 O^tfJ 

cneoxDy Kts^ xs«ba>hi sow? 

A 1 8 CDjgftQ/fc 2 8 #tfc&.f Lfc^oT, XJ*T 
$X^^^>>rK©4.2{C®SIUfet^, X^TOOgft 
.«T4CXOy hT5£ffl'£>#A6 0CD7a^6 Oat 

■#»£«c WfcBite c-fc'fcttD , fo\z±mo& $ \z, 

X££ftA > H 1 6 CO Afl U >^ 2 0 14, ^ y y A 1 8 
•2 0*j»Efl«-4 6 CX*T«ttSffl«T 1 fc#AStfa 

.10 0 1 4] ±&m&&G*z&mxM&&mm<Dx& 

SBMtv * I/* hKB6 4 A4>Bttflfc 

•ttoTKiFfcKrtTrS. *t^h&S6 414. S-&6 6 
.±K. Xff*W€X»T**«T6-8t. »»0X^T^ 
«»-r*X*«».«T**^>y h 7 0 fcfcEfi**. 
* U y h 7 0 *ft»«fl)»M«KBft«!)XA^ 5 > 
20 7I6B4 2 SfflA, .#X*^.9>yttfi4. 2 <Z)*-*V6tt 

• icxftT^fflfi$nr^«. xa»sk« 1 o<D6i»M 
• ■ ,Bn# y hi 2« v ..^>y h^»6 A<osm<m&kn 

.lSBB«n*...*fc, ^Uy h»B6 4CD^«teW:; « 
«OX*T£«#LfcX*»B«7 2, ffijgt^^5/^ 
C V y > 7 4 ; ifctffcfcftOXfP 

' [0 0 15] XftXW-fc* D3py h i 2 0II3!ft/N 

■■■> f 1 6 xj*&?j£ffi 7 2 *vsB«sn&«fcftx* 

^ T' — U yA 1 8O2*(0^2 e'&fcoTB 

.^r^. ^ot$> 0^Lft^7^^ax-^offfflrr 

. i 0&}§2 60^2 8 JWBBUT-,- XAT' OSJ$gpT 
4<0Xny KTBirK-frT*; hJ!»6 4<D*U 

v h 7 0 1* Sgftf^SXAT^BBe'l/fcitt^ 5 >7 
gf34 2 $, X*Sfi»fcB:l;fcffiB (X*3»A>M 

, -PD*7 h 1 2Oft^lC < t0, X^3SjftA>H 16^ 
7 O^CDSMT^XAT^jfi^^, £V>TV> 
"*Mrtr0yy'*m- 8© 2*0»2 6 *; '.WSHcM-2 8 
40 C0ftffiKJ:oTX*T©B»»T4-K:W*S**.. u0 
tt!6T, XAS5^A> H 1 6 OXA V >T 2 0 tXA^ 
7>7SS4 2O<S^A6\0(D7Xftn6 0 atH m 
" -BB±fcBWEfian*. LfctfivTWZ, X^Xtt 
A>H1 6^X7'Jr:77^5 1 jLX^3 2(0fP»tC<i; 
0, A^^>^2 0SAAA6 0 a*rft-sB«»»S1t 

T?>. :uTX7D^U7mx-^3 6 ?&f^SbU 
T, /CA»7'2 0 &®^JCls«te$-ti-*i:, /n^^>^ 
2 0 fc*flft6-0 a^CDftl^Utif A^ST-T 
60 ^. £Sfc*#U>^2 OftBCU fi^A6-6&ei 
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»S*SC<!:fccfcD. XA£5>7£H4 2<0f£ttny 
F5 4£, 3l&#ttta (04 (a) )'»6«ilittB (0 
4 (b) ) 'sfflSHrSli:*. Ctilcttvv ffflftcD* 5 lc pj 
7 5 2 tf@£flto> S-rittttB^i:** U 

T WIS* 7 >7m* 5 2 ©ft#j©3Sfi 5 0 £XAT© 
»SMi»T 1 CD#7T 2 ^©COfllT 3 fcflfltejWWPfc 
S*U IAT#»tfcan*. fcOfcSHWfc, XATJi 

£Aft 2 0 tomfc"tt«*^©«»j6tt*«*U 
±®<D& 5 \ZZ.0&1t\*jr&.?V yl\ 1 8 

n*. fr^-v. xa&w^weinxjv^lrrz? 

'/< 6 0a ft> $9l.ft«, $ & K D"#y h 1 2 CDf#g«iic<fc 
D, XATftXA^9>^KB4 2'0*i*ig«.4.6^6 
ttK-*"*. *©fc -D#y h l 2©ip»li:J:0lA«» 
A> H 1 6 S: 1 8 0" BtsU BfftfcXAT ' £XA£ 
7>7&m4 2lc#ftS«^ s etT±B92!X8lcJ: 
ot, XAT«tfeML^XA^7>7 r Ke4 20SJ#IHI 

fflU 6 -MB&&XAT' -SHST*, 5 »«K; * 'J 

1 8 0ftffi2 6©JR2 8fcJ*i*U p*yKl2-Off* 
lC£Dj"J?m 8£XAT' 

[0 0 16] D#yM2tt, Z©*3fcl/tSaft0» 
7LfcffifflW©XAT*XA»)Kja7 2^RU- 3 £ 

xflS3ftA>Fi 6S«oA>Hfcmtai*.*!:fc 

i:J;ot, Xtf&ffl] 7 6 6 CDXfP«W©*«Xtt«ffl 
[00 17] 

a*. xA^xfp^*e»)«s-r^fci6icx^»« 

&SW£XA* 5 >78B©£ 7 >y«ffi co«K5ftJ»fPi: 
£ © ? n ^5 A left o T^JS W«ac*«WBOX ASS 



5) #i§¥5-2 8 5 7 6 6 

yay^ACfti □ h&fl©SJ«©TT&»XAS5 

[01] a»±A22*SBOXA 
flffiSB©$l«BT&«,. > 

10 [0 2] 0 1 ©XA»^fifc^*n*XAX«A> 

[0 3] **^<0*KWfCJ;€>aftXA3S£»e«iyaffi 
Tfrttft^aXAjfr^^fiOBT* (a) ffiftRfrB 
MB0 v '(b) lEffiB, TNfcS, 

[04] B3©XAft9->^»B©#»KWB-C**. 

[05] *»WO*»«icJ:*flftXAX»Kia€ttffl 

a? 12— 6HMTB#yh" 
16-XAX»/n>F 

1 

2 0-Afll/>^ 
2 2-«fcffc 
2 6-fg 

2 8-m 

3 2-x7Ur:T7^^aX-5' 

3 6-xr u r^fai-^ 

50 4 2rXA^7>^SB 
■4 6~£»E!« 
5 0-2&jg 

5 2-Bji»^7>7 r a5« 

7 0-*Wy h 

t-xa "7 
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